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@ Spinneret device for conjugate melt-blow spinning. 

@ A spinneret device for side-by-slde, conjugate 
naeit-blow spinning is provided, wliich device 
can correspond to combinations of various 
iieterogeneous polymers for conjugate spin- 
ning and is uniform in the conjugate state such 
as conjugate ratio between single fibers, the 
proportion of the peripheral percentage of both 
the components in the fiber cross-section, etc. 
and is small in the fineness unevenness as well 
as it has a large width of nozzle plate and a 
superior productivity, 

and which device is composed mainly of a 
spinning resins-feeding plate 2; a distributing 
plate 3 ; a separating plate 4 provided with 
confluent groove 12 of conjugate components 
engraved at the bottom part of the plate 4, 
provided corresponding to the number of spin- 
ning nozzles ; a nozzle ptate 5 ; and a plate 6 for 
controlling the clearance for a gas, 

and according to which device, even when 
the viscosity unevenness, spinning temperature 
unevenness, etc of the spinning resins CK^cur in 
the cavity of the nozzle plate 5 to some extent, 
microfine fiber can be obtained which Is un~ 
iform in the composite ratio and the cross- 
sectional, peripheral percentages of the respec- 
tive components in the fiber cross-section, and 
yet being small in the fineness unevenness. 
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BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention relates to a spinneret device for 
c njugate melt-blow spinning. More particularly It re- 
lates to a spinneret device for side-by-side type con- 
jugate mett-blow spinning wherein two kinds of spin- 
ning dopes are melt-extruded from spinning nozzles 
to form stde-by-slde conjugate fibers, followed by 
bio wn-8p!n Ring the extruded unstretched fibers by 
means of a high speed gas current Microfine fibers 
obtained by means of such a spinning device are 
processed into a web-form product a non-woven fat>- 
ric or a molded product and used for a mask, a filter 
f r precision filtration, a battery separator, a hygienic 
material, a thermal Ihsulant etc. 

Description of the Prior Art 

The so-called melt-blow spinning wherein a ther- 
moplastic synthetic resin Is melt-extruded firom spin- 
ning nozzles followed by spouting a high temperature 
gas at a high speed from clearances provided on both 
sides of the spinning nozz\es onto the extruded un- 
stretched fibers to effect blow-spinning, makes It pos- 
sible to obtain microf ine fibers such as those having 
a fiber diameter of 10 ^m or less. Since spinning of fib- 
ers and production of a non-woven fabric are carried 
dot success wely, the above jsrocess Is advantageous 
for producing a non-woven fabric of microf ine fibers. 

There are two ways for a melt-blow spinning, one 
bf wliich is by means of non-conjugate fibers and the 
other is by means of conjugate fibers. 

As to the melt-blow spinning of non-conjugate 
fibers, its device and spinning process are disclosed 
in Industrial and Engineering Chemistry, Vol. 48, No. 
8, pp 1342-1346, 1956. Japanese patent application 
laid-open No. Sho 50-46972 and Japanese patent ap- 
plication laid-open No. Sho 54-134177 disclose a 
prqcess wherein spinning is carried out while decom- 
posing poller or white keeping the spinning condi- 
tions such as the apparent viscosity, extrusion tenv 
perature, etc. of polymer within specified critical rang- 
es, along with ah apparatus therefor. However, the 
above-mentioned references do not disclose any 
spinning of conjugate fibers. 

As to the so-called conjugate melt-blow spinning 
directed to conjugate f ibers, Japanese patentapplica- 
tion laid-open No. Sho 60-99057 and Japanese pa- 
tent application lakl-open No. Sho 60-99058 disclose 
a spinneret device for side-by-side conjugate melt- 
blow spinning^ provided with conduits for introducing 
two kinds of polymers from the respective extruders 
therefor, into holes for combining conjugate compo- 
nents of the polymers, a spinning nozzles and an air- 
orifice, and a spinning process. According to these 
publications, it has been regard^ as possible to pro- 



duce microf ine f it>ers according to side-by-sid type 
conjugate, melt-blbw spinning process, even in conrv 
binations of heterogeneous polymers such as poly- 
ester/polypropylene, nylon 6/polypropylene, etc. as 

5 conjugate components.^ 

In the spinneret device and the productksn proc- 
ess of conjugate fibers disclosed in the above two 
publications, It has been regarded that viscosities of 
heterogeneous polymers passing through the die 

10 should be generally similar, and can be achieved by 
controlling the temperature and retention time^inside 
the extruder, compositbn of polymer, etc. Namely, In 
the production process, only when the heterogene- 
ous polymers reach a spinning nozzles In a state 

IS where the respective extrusion temperatures and re- 
tention times have been controlled so that the respec- 
tive viscosities have become almost equal, and also 
flow through the inside*^of The spinneret while retain- 
ing the balance between the respective viscosities. 

20 the polymers can form' a conjugate mass which is" 
then extruded through nozzles of the spinneret with- 
out any notable turbulence or break at the conjugate 
portions to form conjugate blown fibers. However ac- 
cording to such.a spinneret device,' it is possible to ob- 

25 tain uniform conjugate melt-blown fibers only when 
the temperature and retention time inside an extruder 
, and. the composition of the polymers/etc. are control- 
led precisely while employing a relatively small spin- 
neret which retention time Is short without taking pro- 

30 ductivity into consideration.' Namely, when a spinner- 
et device having a commercial productivity Is taken 
into consideration, the following problems occurs. 
When a viscosity difference has occurred between 
the respective melted polymers due to the variation in 

3S the molecular weights of the polymers, themselves, 
and a slight variation in the extrusion temperatures, 
then turbulence of flow of the polymers melted inside 
the spinneret device occurs, it Is Impossible to obtain 
a uniform conjugate mass inside the cavity of the 

40 spinneret device, and hence it Is Impossible to form 
uniform, conjugate blown fibers. Further, even if the 
temperature inside the extruder might have been pre- 
cisely controlled so as to maintain the viscosities of 
the polymers at definite values, when a large spinner- 

45 et is used for productivity, polymers having different 
fluidities flow through the spinneret kept at the same 
temperature, so that • the retentfon time inside the 
spinneret device is prolonged and hence the viscosity 
balance is broken due to the difference of fluidities of 

50 the polyrtiers to make it impossible to form uniform, 
conjugate blown fibers, and yet the fineness uneven-: 
ness of the'resultihg fib rs increases; - ' 

BRIEF DESCRSPTION OF THE DF(AWING (Prior ; 

55 Art) V,., : ;. . . . 

Fig. 17 shows the front,.cross-sectional, sche- 
matic view of a conventional spinneret device for con- 
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jugate melt;blow spinning. 

Fig. 18 shows a side/cross-sectipnal. schematic 
view of a conventional spinneret device for conjugate 
nnelt-blow spinning. 

Fig. 1 9 shows a front, cross-sectional, schematic 5 
view of a conventional spinneret device for conjugate 
nrtelt-blow spinning, having a circuiar pipe part 

Japanese patent application laid-open No. Hel 2-: 
289107 discloses a sIde-by-side type, conjugate, 
melt-blow spinneret device provided with a slender io 
groove-form, confluent resin fiow-controliihg part 24 
having a defined ratio of length to thickness in the 
length direction of the spinneret, engraved at the bot- 
tom part of the nozzle plate 5 in the length direction, 
nozzle plate 5 having spinning holes 15 engraved at is 
the above; bottom part, and separating plates 4 for 
separating two kinds of melted resins, provided in the 
cavity of the device (see Figs. 17 and 18). Further, 
the above publication also discloses a spinneret hav- 
ing a circuiar pipe part 25 for inserting a mixer into the , . 20 
bottom of the confluent resin flow-controiiing part 23 
(see Fig, 19). According to the device, the engraved, 
confluent resin flow-controlling part has the defined 
ratio of length to thickness in the length direction of 
the spinneret, therefore even when spinning melted 25 
resins which viscosities are somewhat different with 
each other ai:e used as the first component and the 
second component of the, conjugate fibers,^ the con- 
jugate ratio* the fineness unevenness, etc. are some- 
what improved, as compared with the prior art of the 30 
above publications, but since any mechanism for a 
uniform confluence of conjugate components and for ; 
a uniform distribution of these components corre- 
sponding to the respective spinning nozzles are not 
provided, the above-mentioned problems have not 3S 
yet been solved. 

As described above, in any of the above prior art. 
no consideration has been taken about a uniform con- 
fluence mechanism and a uniform distribution mech- 
anism of conjugate components directed to all of the 40 
individual spinning nozzles. 

SUMMARY OF THE INVENTION 

iJhe object of the present invention is to provide 45 
a spinneret device for side-by-side, conjugate melt- 
blowispinnlng. which can correspond to cpmbinations 
cf various kinds . of heterogeneous polymers and yet 
be uniform in th&conjugate state such as a conjugate 
ratio between extruded single fibers, a proportion of < 50 
peripheral. percentages of both the^components in the 
fiber cross-section etc. and^alsq be uniform in the 
fineness of the fiber Another object of the present in- 
vention is :to< provide a spinneret .device which does 
not require an exchange of nozzle plate even in the 55> 
case of combinations of polymers Inferior in tlie con- 
Jugate state, and can obtain fibers having a good con- 
jugate state and' a uniform fineness from various 



kinds of polymers , only by exchange of a separating 
plate which price is low. Still another obj ct is to pro- 
vide a spinneret device having a large width of spin- 
neret and a superior productivity. 

The present invention has the following constitu- 
tions: 

(1) A spinneret device for side-by-side conjugate 
melt-blow spinning, provided with a spinning res- 
ins-feeding plate 2 having spinning resins-Intro- 
ducing grooves for introducing two kinds of spin- 
ning resins into distributing grooves of a distribut- 
ing plate 3, respectively engraved therein; the 
distributing plate 3 having distributing grooves for 
distributing the spinning resins fed from the spin- 
ning resins-feeding plate 2; a nozzle pate 6 havr 
ing a cavity 13 for receiving a separating plate 4, 
engraved on the back surface thereof^ and also 
having holes 14 for Introducing a conjugate com- 
ponent and spinning nozzles 15 bored succes- 
sively on the bottom surface X of the cavity 13 
thereof; a separating plate^.4 having >it8 bottom 
part engraved so that confluent grooves 17 for 
combining the aboye-mentloned different spin- 
ning resins may intersect the length direction of 
the grooves and also the confluent grooves 17 
may be positioned on the central axis of the spin- 
ning nozzles 15; and a clearance for spouting a 
gas, provided around the nozzle plate 5 and to- 
ward the exit of the spinning nozzles 1 5. 

2. A spinneret device for side- by-side, conjugate 
melt-blow spinning according to item 1, wherein 
the distributing grooves of the distributing plate 3 
are engraved in the length direction of the back 
surface of the distributing plate 3; distributing 
holes for leading the spinning resins into grooves 
1 3 for receiving the spinning resins, of the nozzio 

. plate 5 are bored in the distributing grooves; par- 
4itioning walls are formed k)etween the respective 
confluent grooves: 17 of the separating plate 4; 
and the clearance for spouting a gas is form6>d 
between the nozzle plate, 5 and a plate 6 for con- 
trolling the clearance for a gas, provided around 
the nozzle plate 5. , 

3. A spinneret device for sIde-by-side conjugate 
i melt-blow spinning according to.item.1 or Item 2 , 

wherein the bottom surface K of the walls for par- 
titioning the confluent grooves qf ihe separating 
plate 4 is closely contacted to the bottom surface 
X of the cavity of the nozzle plate 5. ^ ^ ' 
, 4. A spinneret, device for side-by-side conjugate 
, melt-blow spinning according to item 1 or item 2 , 
, wherein a narrow clearance Di is provided.be- 
, tween the bottom surface K of the walls for par- 
: titipning the confluent groove^ of the separating 
plate 4 and the bottom surface X of the cavity of 
th nozzle plate 5 and is snnaller than.th, 
width W3 of the, grooves 12 for controlling the 
. pressure of the spinning resins. 
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5. A spinneret d vice for side-by-sid conjugate 
melt-biow spinning according to item 1 or i^em 2 , 
wherein a narrow clearance is . provided be- 
tween tlie bottom surface K of the walis for par- 
titioning the confluent grooves of the separating 
plate 4 and the bottom surface X of the cavity of 
the nozzle plate, and the Di is smaller than either 
of the width W3 of the grooves 12 for controlling 
the pressure of the spinning resjns and the depth 

. D2 of the grooves 17. 

6. A spinneret device for side-by-slde conjugate 
melt-blow spinning according to Item 5 , wherein 
the depth D2 of the grooves of the separating 
plate 4 Is smaller than the width W3 of the 
grooves 12 for controlling the pressure of the 
spinning resins. 

BRIEF DESCRIPTION OF THE DRAWINGS OF 
THE INVENTION 

Fig. 1 shows a front, schematic, cross-sectlonat 
view of the spinneret device for conjugate melt-btow 
spinning. 

Fig. 2 shows an enlarged, cross-sectional view of 
the lower part of the nozzle plate of Fig. 1 . 

Figs. 3 and 4 each show an enlarged, cross- 
secttonaf view of the side surface of the separating 
plate for illustrating the grooves for comt)ining dlffer- 
nt dopes. 

Figs. 5 and 6 each show an enlarged, cross- 
sectional view of the separating plate for illustrating 
the confluent grooves having Introducing grooves. 

Fig. 7 shows an enlarged, cross-sectional side 
view of the side surface of the separation plate for il- 
lustrating the confluent grooves. 

Figs, 8, 9, 1 0, 1 1 . 1 2 and 1 3 each show a view for 
illustrating the relationship between the confluent 
grooves and the conjugate component-introducing 
hole. 

Fig. 14 shows a view of the plane-back surface 
of the distributing plate, ^. 

Fig. 15 shows a view. of the plane-back surface 
of the nozzle plate. 

Fig, 16 shows a crbss-sectipnal view of fibers. 

Description of the symbols in the figures: 

1 : spinneret device for conjugate rnelt-blow spin- 

^ning. ' ' / ^ / 
2: ^ spinning melted resihs-feedlng plate, / 
3: distributing plate, . T . 

4:. * separating plate, ' 
5: nozzle plate, ' ^ 
6: . plate for con^lling the clearance for gas, 
7a: ' groove f r inboductng the spinning melted res- 
in of cbmporieht A. " f . 
7b: grooviaf rintrbduclhg the spinning melted re^ 
in of oomponeht B, ' 
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8a: 
8b: 
9a: 
9b: 
10: 
11: 
12: 

13: 

14: 

15:"' 

16: 

17: 

18; 

19: 

20:' 

21*: 

22: 

23:^^ 

24: 

25: 

26: 

27: 

Di: 



D2: 
Wi: 
W2: 



K: 
X: 



hole for distributing the component A, 
hole for distributing the component B, 
groove for distributing the component A; 
groove for distributing the component B, 
filter, , 
bolt. 

groove for controlling the pressure of spinning 
melted resins, - 

groove for receiving the spinning melted ren- 
ins, 

conjugate component-introducing hole, 

spinning nozzle, 

dearance for gas spouting, 

confluent groove, 

ga&:intrpducing hole, 

confluent grooves-partrtioning wall, 

introducing groove, 

bolt hole, 

top'portion of separating plate, 

cavity of nozzle plate, . , 

part for controlting the confluent reslh flow, 

clrciHar tube part, 

conjugate fiber, 

conjugate fiber, 

a narrow clearance between the bottom face 
K of the confluent grooves-partitioning wall of 
separating plate and the bottorn surface X'of 
nozzle plate; • ■ < ^= ■ > ■ 
depth of cx>nflue'nt groove, \ ' 
width of conf iuerit groove, 
dianfieter of conjugate component-introducing 
hole, 

width of groove for Controlling the pressure of 
spinning melted resin, L: length of confluent 
groove, 

bottom surface of confluent grooves- 
partitioning wall of separating plate, 
bottom surface of cavity^of nozzle plate. 



40 DESCRIPTION OF PREFERRED EMBODIMENTS 

The embodiments of the present tnventk>n wilt bj9 
described below referring to this accompanying draw- 
ings, ' ^ " 1 . T 

45 * . Fig. 1 shows thef front.sdhen^tic cross-sectional 
view of the spinneret device for conjugate melt-bldw 
8pinriing,'"an<J Fig. 2 shows the enlarged *crbss^ 
sectional view of the lower part of the' nozzle plate of* 

Fig. 1. * ' ' ■ ' ' ' • - ' ■ 

50 This spinneret device is composed mainly com^' 

p sed of a fixate 2 fdrfeeding spinning melted resin A 
and B, having girOoyi^s 7a and 7b for introducing the' 
^reslns,^ respectively, engraved thereiri; a distributing 
plate 3 for unlfdirmly distributing the resins fed via the' 

55 plate 2 ; a nozzle' piate 5 'having a ca>dty 1 3 for ihiert- 
ing a separating plate 4 rnentibhed beldihf,' engraved- 
oh the back surface ther^, and also havir^g holes 14 
for introducing' Conjugate components and^a spinning 
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nozzle 15 bored on the bottom surface X of the cavity 
1 3; a separating plate 4 engraved so that, at the lower 
part of the plate, a confluent groove 17 forconfluently 
combining the above spinning resins can intersect 
the length direction and also the cofluent groove 17 
can be present on the central axis of a spinning nozzle 
1 5 ; and a clearance 1 6 for spouting a gas, formed tO; 
wardthe exit of the spinning nozzle 15, between the 
nozzle plate 5 and a plate 6 for controlling the clear- 
ance 1 6 for spouting a gas, provided outside the plate 
5. 

The plate 2 for feeding the spinning melted resin 
has grooves 7a andJb for introducing the dope en- 
graved in a slit form and the discharge ports thereof 
are engraved in a broad angle form so as to accoi'd 
with the distributing grooves 9Aarid 9B of the distrib- 
uting plate 3, The plate 2 for feeding the'splnning resin 
may be of one member, but in the case of the instant 
embodiment, the ptate Is divided Into three members 
of a left member, a central member and a right mem- 
ber as shown in Fig. 1 and these members are re- 
spectively fixed by bolts. The distributing plate 3 has 
distributing grooves 9a and 9b engraved in the length 
direction, that is, in the front and rear directions as 
viewed in Fig. 1. Further, at the respective bottoms 
thereof, a number of distributing holes 8a and 8b are 
bored] Further, tjie distributing grooves 9a and 9b 
have filters 10 fitted therewith, and, the bottoms of the 
distributing grooves also function as a support of the 
filters. The filters 10 may be provided either on the 
ventral surface of the spinning resin-discharging part 
of the distributing holes 8 a and 8b or on the spinning 
resin-receiving port of the plate 2. Although the dis- 
tributing plate 3 and a separating plate 4 nr^entioned 
below are fixed by bolt 11 in this embodiment, they 
may be of a solid structure. 

The cavity of the nozzJe plate 5 is separated into 
two parts (right and left parts as viewed in Fig.2) by 
the separating plate 4 arranged in the cavity, to form 
the spinning resins-receiving grooves "J 3 of two 
rooms (see Fig. 1 ) and two narrow grooves 1 2 for con- 
trolling the pressure of the spinning resins, communi- 
cating with the grooves 13. 

The upper surface of the nozzle plate 5 has a cav- 
ity for receiving a separating plate 4, engraved in the 
length direction, that Is, in the front and rear directions 
as yiewed in the figure, and the bottom surface X of 
the cav|ty Bottom has conjugate cprnponent-introduc- 
irig holes 14 and spinning nozzles 15 atthe lower part 
ofthe holes 14. ^, . , _ . ' 

. in the:above, cpns^ respective spin- 

ning melted resinaof the conippnerite A and B exti-ud- 
e(^ ft:pm two extruders r^ach the respective ports of 
the/spinningr rnelted resins^receiving. parts |(npw 
shown) by meanapf twp.gear p^rT)p8 (not shown), and 
are dischargejd |ntoJhe respective spiinning raf ins-jn- 
trpducing grooves 7a and 7b and reach. t hp distribut- 
ing grooves, da aind 9k> of the distributing plate 3|. The 



respective spinning resins pass through the respec- 
tive distributing holes 8a and 8b and are discharged 
into the grooves 13 for receiving the spinning resins 
of the upper part of the nozzle pla^ 5. The respective 

5 spinning resins, pass through the respective spinning 
resins-receiving grooves 13 and the grooves 12 for 
controlling the pressure of the spinning resins, and 
are combined in a confluent groove 17 at the lower 
part of the separating plate 4, followed by passing 

10 through the conjugate component-introducing hole 
14 of the nozzle ptate 5 and being spun through the 
spinning nozzle 15. 

The bottom surface X of the cavity of the nozzle 
plate 5 is contacted closely to the bottorri surface K 

IS of the confluent grooves-partitioning walls of the sep- 
arating plate 4 mentioned below, as shown in Fig. 7, 
or both the surfaces are not contacte^d. but a narrow 
clearance Di is formed therebetween, as shown in 
Fig. 3. Further, when the noizle plate 5 is^cut so as 

20 to perpendicularly Intersect its length direction, the 
resulting shape takes an inverted, equilateral triangle. 

\ the above grooves 12 for controlling the pres- 
sure of the' spinning resins refer to a clearance be- 
tween the side walls of a nearly V-form part at th 

25 lower part of the separating ptate 4 and the side wall 
of the cavity of the hozzle pi ate 5, as shown in Fiigs. 
1 and 2. The width W3 of the controlling grooves 12 
is preferably about 0.5 to 10 mm. If the width is too 
small, the transfer speed of the spinning resins is too 

30 high, so that viscosity unevenness occurs iand the 
pressure variation in the confluent groove occurs; 
hence the conjugate state is inferior. To the contrary, 
if the width is too large, the transfer spded pf the spin- 
ning resin is too low, so that an extraordinary thermal 

35 decomposition, carbonization, etc. of the spinning 
resin occur. , ^ 

The diameter W2 of the conjugate component-in- 
troducing hole 14 t>ored in the nozzle plate 5 is pre- 
ferably about 0.3 to 5 nim, and the diameter of the 

40 spinning nozzle is preferably at>out 0.1 to 1.5 nrirn. 
Further, the spinning nozzles are preferred to be 
bored at a pitch of about 0.5 to 10'mni. 

The separating ptate 4 is secured at Its top part 
to the distributing plate 3 by bolts. In the separating 

45 plate.4, confluent grooves 17 are'engraved ai its Iona^ 
er part of the plate, in a plurality of royys. in the direc- 
tion intersecting the length direction, that is, in the di- 
rection from the right to the left as viewed in Fig. 1. 
Between the respective isonfluent grooves 'l7, there 

50 are formed confluent grooves-partitioninja walls 19, 
for example as shown in Fig. 3. the confluent grooves 
17 are arranged in the number of one eacfi one spin- 
ning nozzle 15 on the central axis of the respective 
spinning nozzles ^15. The grooves '12 for controlling 

55 the pressure of the spinning resins formed by the 
cteariance between tHe separating plate 4 and the 
nozzleiplate 5 are extended In the (ength direction of 
the nozzle plate. Although the^spinhingr sinsfl wing 
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down through th grooves 12 may cause a pressure 
uneven ness (flow quantity unev nness*^ach spin- 
ning nozzle) over the length direction of the nozzle 
plate 5; which nnay cause conjugate ratio unevenness 
and fineness unevenness, the confluent grooves 17 5 
prevent such conjugate uneveri'ness and fineness un- 
evenness from occurring. 

. The depth D2 of the confluent grooves (see Fig. 
3) is preferably about 0.1 to 5 mm and the width 
thereof fs preferably atsout 0.3 to 5 mm. Further, the 10 
width Wi of the confluent grooves 17 is preferred to 
be the same as the diarheter W2 of the conjugate 
component-introducing holes, but either of Wi2 (see 
Figs. 4 and 10) or Wi<W2 (see Fig. 9) may be enrv 
plbyed. However, the proportion of Wi and W2 is pre- is 
ferabiy limited to 2:1 to 1:2. If the proportion is too 
small or too large; the conjugate ratio becomes either 
uneven. As to the relationship between the length L 
of the confluent grooves 17 and the diameter Wa of 
the conjugate component-introducing hole 14, L<W2 20 
may be employed as shown In Fig. 11. Tlie length L 
Is preferred to be longer as far as the processing is 
possible. Further, as to the confluent grooves 17, the 
spinning resins-Introducing inlet part thereof may be 
broader than the center part thereof, as shown in Fig. 25 
1 3. Further, when a introducing groove 20 (see Fig. 
6) is provided along with the confluent grooves 17, It 
is possible to more effectively prevent the conjugate 
ratio unevenness and the fineness unevenness from 
occurring. The width and the depth of the introducing 30 
groove 20 may k>e to the same extent as the width of 
the confluent grooves 17, and the depth and the 
length thereof may be to an extent of 2 to 30 mm. This 
introducing groove 20 may be extended from both the 
end parts of the confluent grooves 1 7 upward of the as 
wall of the separating plate, as shown in Figs. 5 and 
6. The groove 20 is not limited to the vicinity of the 
lower part of the separating plate 4, but It may be en- 
graved extending as for as the spinning resins-receiv- 
ing grooves 1 3, for example. 40 

The separating plate 4 is easy to subject the con- 
fluent grooves 17 to be processed for engraving and 
possible to be manufactured at a low cost Hence, it- 
Is possible to provide several separating plates each 
being different in the dimensions of the confluent 45 
grooves 17, exchange only the separating plate 4 
without exchanging ah expensive nozzle jsiate 5, car- 
ry out trial spinning to select a separating pliate afford- 
ing an optimum conjugate state corresponding to the 
respecth^e spinning resins. so 

' In the present spinneret device, the bottom sur- 
face K of the confluient grobves-pairtftionirTg wall 19 of 
the separating plate 4 may be contacted closely to the 
bottdm surface X of th cavity of the nozzle plate 5, 
as shown in Fig. 7, but a narrow dearance D^may be 55 
provided between K and X, as shown In Fig. 3. When 
the bottom surface (K) is contacted closely to the bot- 
torn surface X (Di=0), it is advantageous for separat- 



ing the respective spinning nozzles, butliabl to injure 
the tK)ttom surface K and the bottom surfac X, and 
since these bottom sur^ces are close to the spinning 
nozzles, the injuries of these surfaces have a large in- 
fluence upon the flow 6ft he spinning resins, to cause 
a fineness uri'evenness of fibers, in the case of pro- 
viding the narrow clearance Di, the is preferred to 
be smaller than the width W3 of the grooves for con- 
trolling the" pressure of the spinning resins. Further, 
the is more preferred t^be smaller than either of 
W3 and D2 (see Figs. 1 and 2). If Di is larger than W3, 
a high pressure is applied onto the bottom part of the 
cavity of the nozzle plate (the inlet of the conjugate 
component-introducing hole 14), a large pressure 
drop is liable to occur at the part, resulting in the va- 
riation of the conjugate ratio and the fineness un- 
evenness of fibers. 

When spinning is carried out using the spinneret' 
device of the present invention, two icinds of the spin- 
ning' resins are combined uniformly in side-by-side 
form in the respective confluent grooves arranged 
Just above the spinning nozzles 15, pass through the 
conjugate component-introducing hole 14 and are led 
to'the spinning nozzles 15. Thus, when the viscosity 
difference between two kinds of the components is 
relatively large, or even when the viscosity uneven-, 
ness, the spinning temperature unevenness, etc. oc-t 
curto a certain extent in the cayity^part of the nozzle, 
plate 5, microfine fibers can be obtained which are 
uniform in the conjugate ratio, the cross-sectional, 
peripheral percentages of the respective components 
in the fiber cross-section, etc. and yet small in tM: 
fineness unevenness of the fiber. 

The unstretched fibers extruded from the spin- 
ning nozzles 15 are stretched and at the same tirrte 
cut into short fiber form, by spouting a high tempera- 
ture and high pressure gas introduced from the gas- 
introducing hole 18 through a clearance 16 for gas 
spouting, followed by being collected in the form of a 
microfine fiber web by a collecting means arranged 
at below the nozzle plate 15. As't he spouting gas, an 
innert gas such as air, nitrogen gas, eta Is used, and 
its temperature may be about lOO"" to 500^C and its 
pressure may be about 0.5 to 6 Kg/cnr>2. Further, the 
clearance 16 for the gas spouting may be arranged 
not only in one way as shown in Fig. 1; but also in two 
ways. ; - ^ '^i ^* • = ■ ^ 

The cross-section of the thus obtiained microfine 
fiber (s typically shown in the forni of a sIde-by-side 
type as shown by (26) and (27) in Fig. 16. The fibers 
are used for various use applications, as they are, or 
by subjecting them to modif ication treatment such as 
corona discharge treatment, hydrophilic nature-af- 
fording treatm nt, treatm nt with antl-fungas agent, 
etc. or by blending them with other f ibers, or in the 
form of a web r a* nor>-woven fabric obtained by de- 
veloping crimp by heating and/or by hot-melt adhe- 
sion of conjugate components of the'f ibers: 
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According ,to the spinneret device for conjugate 
melt-blow spinning of the present ir /ention (itenr^ 1 
to 3), since confluent grooves 17 are provided corre- 
sponding to the respective spinning nozzle 15 at the 
lower part of the separating plate 4, even when the s 
viscosity unevenness. spinning temperature uneven- 
ness, etc. of the spinning resins occur to some extent 
at the cavity part of the nozzle plate 5, mlcrqf ine f it>- 
ers can be obtained whichiare uniform in the compo- 
site ratio and the cross-sectional, peripheral percen- io 
tages of the respective components In thef iber cross- 
section, and yet small. in the fineness unevenness. 
Further, the separating piate 4 is easy to subject the 
conf iuent grooves to be processed for engraving and 
possible to be manufactured at a low cost. Hence, it is 
is possible to provide several separating plates each 
being different in the dimensions of the confluent , 
grooves, carry put trial spinning and easily arrange a 
separate plate affording the opttnium conjugate state, 
corresponding to the respective spinning resins. Fur- 20 
ther, it Is possible to arrange a nozzle plate having a 
broad wld^h and a superibr productivity. Further, ac- 
cording to the present invention of items 4 and 5 » a 
device wherein the separating plate 4 and the nozzle 
plate 5 are arranged in a narrow clearance D^, has an 25 
effectiveness that, in addition to the above effective- 
ness, either of the bottom of the nozzle plate 5 and 
the lower part of the separating plate 4 are not dam- 
aged, so th^t the life of the device can be prolonged. 



Claims 

1. A spinneret device for side- by-side conjugate 
melt-biow spinning, provided with a spinning res- 35 
ins-feedipg piate 2 having spinning resins-intro- 
ducing grooves for introducing two kinds of spin- 
ning resins into distributing grooves of a distribut- 
ing plate 3. respectively engraved therein; the 
distributing plate 3 having distributing grooves for 40 
dsstributing the spinning resins fed from the spin- 

. ning resins-feeding plate 2; a nozzle plate 5 hav- 
ing a cavity 13 for receiving a separating plate 4 
engraved on the back surface thereof. ,and also 
having holes ^14 forJntroducing a conjugate com- 45 

■f ^ponent and spinning nozzles 15 bored succes- 
sively on the bottom surface X of the cavity 13 
thereof; a separating plate 4 having its bottom 
partrengraved so that confluent grooves 17 for 
-combining the aboverment'oned different spin- so 
ning resins may intersect the^lengtb direction of 

' the grooves .and also:the conf Iuent .grooves 17 
may be positioned on the central axis pfthe spin- 
. ning nozzles i1 5; and a clearance for spouting a 
gas; provided ^around the nozzie:plQte 5' and to- 55 

' ward^theiexltof the spinning nozzleSiliS.. f v 

2. A spinneret ^device; for side-by-side, conjugate 



melt-blow spinning according daim 1, wherein 
^ the distrit}uting grooves of the distributing piate 3 
are engraved in the, length direction of the back 
surface of the distributing plate 3; distributing 
holes for leading the spinning resins Into grooves 
1 3 for receiving the spinning resins, of the nozzle 
plate 5 are bored in the distributing grooves; par- 
titioning waits are formed between the respective 
. confluent grooves 17 of the separating plate 14; 
and the clearance for spouting ^ gas is formed 
between the nozzle plate 5 and a plate 6 for con- 
trolling the clearance fpr a gas, provided around 
the nozzle plate 5. 

3. A spinneret device for side-by-side conjugate 
melt-blow spinning according to daim 1 , wherein 
the bottom surface K of the walls for partitioning 
the confluent grooves of the separating ptate 4 is 
closely contacted to the bottom surface X of the 
cavity of the nozzle plate 5. 

4. A spinneret device for side-by-side, conjugate 
melt-blow spinning according to daim 1 , wherein 
a narrow dearance Di is provided between the 
bottom surface K of the walls for partitining ,the 
confluent grooves of the separating plate 4 and 
the bottom surface X of the cavity of the nozzle 
plate 5 and Di is smaller than the >A/idth W3 of the 
grooves 12 for, controlling the pressure of the 

^, spinning resins. 

5. / A spinneret device for side-by-side conjugate 

meltrblow spinning according to daim 1 . wherein 
a narrow dearance is provided between the 
bottom surface K of the wails for partitioning the 
confluent grooves of the separating plate 4 and 
the bottom surface X of the cavity of the nozzle 
piate, and the Di is .smaller than either of the 
width W3 of the grooves 12 for controlling the 
pressure of the spinning resins and the depth D2 
of the grooves 17. 

6. A spinneret device for side-by-side conjugate 
jneit-blow spinning according to daim 6. wherein 
the depth D2 of the combining grooves of the sepr^ 
arating plate 4 is smaller than the width Waof the 
grooves 12 for^controlling the pressure of the 
spinning resins. . 

7. A spinneret device for side-by-side conjugate, 
, melt-blow spinning according tp daim 2, wherein 
, . the bottom surface K of the walls for partitioning 

the confluent grooves of the separating plate 4 is 
, . ciosely contacted to the bottom surface X of the 
cavity of the nozzi plate 5. ' 

8. A spinneret ^device, for ,sid&-by-ski conjugate 
. nieit-blow spinning according to daim 2. wherein 
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a narrow clearance Di is provided betw en th 
bottom surface K of the walls for partitioning the 
confluent grooves of the separating plate 4 and 
the t}ottom surface X of the cavity of the nozzle 
plate 5 and is smaller than the width Wsof the 5 
grooves 12 for controlling the pressure of the 
spinning resins. 

9. A spinneret device for side-by-slde conjugate 
melt-blow spinning according to claim 2, wherein io 
a narrow clearance Di is provided between the 
bottom surface K of the walls for partitlonirig the 
confluent grooves of the separating plate 4 and 

the bottom surface X of the cavity of the nozzle 
plate, and the Is smatler than either of the is 
width W3 of the grooves 12 for controlting the 
pressure of the spinning resins and the depth D2 
of the grooves 17. 

10. A spinneret device for side-by-slde conjugate 20 
melt-blow spinning according to claim 9, wherein 

the depth D2 of the grooves of the separating 
plate 4 Is smaller than the width W3 of the 
grooves 12 for controlling the pressure of the 
spinning resins. 25 
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FIG.18. 

(PRIOR ART) 
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